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inch-diameter and the pulse amplitude will vary with pulse frequency since the columns will be pulsed with air.) The solvent used throughout the plant is 30 volume percent tributyl phosphate (TBP) with normal paraffin (n-decane to n-tetradecane) hydrocarbon (NPH) diluent.
The major fission product decontamination and partitioning of the Plutonium from uranium and neptunium are accomplished (1956, 1961, 1964) while using ferrous sulfamate in the IBX stream. The first was attributed to excessive nitrite recycle from the Second Plutonium Cycle and the latter two occurred when sulfamic acid was omitted from the makeup. Plutonium concentrations in the first cycle uranium product are routinely less than one part per million parts uranium. Essentially all of the neptunium follows the uranixim through this cycle and the uranium concentration in the plutonium product is routinely less than 100 parts per million parts plutonium.
I. Ferrous Sulfamate (Second Uranium Cycle -2D Column) ( Fig. 2) The Second Uranium Cycle extraction (2D Column) flowsheet utilizes low-acid and high saturation to obtain maximum removal of zirconium-niobium and neptunium from the uranium product.
The high saturation also maximizes removal of ruthenium. Ferrous sulfamate has been used since plant startup to reduce the residual plutonium to nearly inextractable Pu III and neptunium to Np IV which is also relatively inextractable in low acid. The separation is further enhanced by deliberately operating with a con- The neptunium is extracted into the organic solvent as Np IV and is then stripped into the aqueous phase for recycle to the feed. When the accumulation phase is completed, the 3WB flow to the Second Neptunium Cycle is turned off, nitric acid is added to the recycled neptuniums, and the operation is continued until the uranium, plutonium, and fission product concentration is low enough to peirmit transfer to the anion exchange system for final purification and concentration. The use of hydrazine as the holding reductant in the IBX column produced no undesirable effects upon plutonium partitioning. The concentration of plutonium in the uranium, the gamma levels in the first cycle plutonium and uranium products, and the second plutonium solvent extraction losses were no greater than those experienced while using sulfamic acid at comparable processing rates. About midway through the four and one-half day test period, the U-IV entry point was lowered from eight feet to four feet above the bottom of the cartridge. As anticipated, this lowered the plutonium profile in the IBX Column and increased the uranium concentration in the first cycle plutonium product (IBP). A significant reduction in the IBSU plutonium recycle and a modest increase in the plutonium concentration in the first cycle uranium product (ICU) were also noted.
Major findings from the test are:
1. Uranium-IV is an effective reductant for use in the IBX Col\imn as the plutonium level in the ICU remained at accep- However, 2D Column feed analyses obtained during the early part of the test indicated very little hydrazine remained after concentration. This fact, plus a plutonium concentration near the specification limit of ten parts plutonium per billion parts uranium (pPupbpU) in the product* resulted in a four-day interruption of the test. During this period, the hydrazine was rerouted to the feed tank and steady state operation was attained using ferrous sulfamate as the reductant in the 2DIS.
No further problems were encountered after resuming the test which continued until just prior to shutdown or approximately ten days. Except for two cases, the reported plutonium concentration did not exceed 0.5 pPupbpU and there was no increase in the gamma activity of the uranixim product. In contrast to the test of hydrazine stabilized uranium-IV where about sixty percent of the added hydrazine was converted to hydrazoic acid, only about five percent of the hydrazine was converted to HN^ in this test. Although the planned hydroxylamine nitrate flow reductions were not attempted, some reduction may be feasible.
Routine use of hydroxylamine nitrate-hydrazine in the Second Uranium Cycle during uranium-plutonium processing has been recommended. This change will reduce the process additions of both iron and sulfate by about 30 percent. 
